Strategies for making Wwox knockout mice are depicted in the diagrams below. Blue rectangles represent Wwox exons. Neo indicates the neomycin selection cassette flanked by Forward (WD1-F) 5'-TGAGCTTGGGAGAAGTGGGTACTTTG, Reverse 1 (WD1-R1) 5'-AGCTCTATACTATACTGGCTGGCTGG, Reverse 2 (WD1-R2) 5'-AGGTGTTGGAGACTTCTCCACTGCTA for WD1; and Forward (WD234-F) 5'-GCTCTGTGAGACCATTTGGACAGTGT,
FRT recombination sites (purple circle). The BAC clone containing genomic DNA coding for mouse Wwox was obtained from Geneservice (Cambridge, UK) and used for construction of the targeting vectors using a "recombineering" method. The "recombineering" method can generate large targeting vectors with very long homologous arms derived from the BAC clone, which would greatly facilitate the targeting efficiency in embryonic stem (ES) cells (Copeland et al., 2001) . We designed insertion of LoxP sites (green triangles) to Wwox gene for targeting either exon 1 (WD1) or exon 2/3/4 (WD234), and performed Cre/LoxP-mediated excision of the targeted sequences in 129/Sv mouse ES cells. The targeted ES cells were selected and injected into C57BL/6 blastocysts to generate chimeric animals, and germ-line transmission of the knockout allele was obtained by breeding the male chimera with female C57BL/6 mice (Yu et al., 2004) . Increased C57BL/6 genetic background of the mice carrying Wwox null allele was obtained by successive backcrosses of the Wwox +/progenies to wild-type C57BL/6 mice. Heterozygous mice were then interbred to obtain Wwox +/+ , Wwox +/-, and Wwox -/progenies.
Mouse embryonic fibroblasts (MEFs) were derived from ~E16.5 fetuses. Genomic DNA samples isolated from MEFs were digested with ScaI. Agarose gel electrophoresis and Southern blotting were carried out to confirm the knockout mouse genotypes. The sequences of primer sets used for generating probes for Southern blot analysis were as follows: forward 5'-TTACTAACATTTTTGCAAAG and reverse 5'-CCATCTTGGAACCACTGC for WD1; and forward 5'-GGGCATGGGACGAAACTG and reverse 5'-GCAGGAGCTTGGCTTTGA for WD234. The probes were labelled with digoxigenin and used for hybridization using a standard protocol described previously (Yu et al., 2004) . The hybridization signals on the positively charged nylon membrane for each probe were detected using an enzymeconjugated anti-digoxigenin antibody and exposed to X-ray films after the addition of the chemiluminescent substrate to the blots.
For PCR genotyping, tail genomic DNA was isolated from mice at postnatal day 5~10.
The primer sequences used for PCR were: 
